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Abstract: The impact of sprinkling with calcium and copper based products on cracking of sweet cherry 
triggered by heavy rainfall before harvest, was checked at SC Agroindustriala SA Cluj-Napoca in 2008, on four 
sweet cherry cultivars: Van, Germersdorf, Stella and Boambe de Cotnari. The application of four treatments 
between May 12 and June 23, 2008, with Campfo 000, a leaf fertilizer acknowledged in 2007 in cooperation 
with a team of authors in the faculty of Chemistry of the  Babes Bolyai” University in Cluj-Napoca, resulted in 
the reduction of percentage of cracked fruit was lower to a lesser extent. The utilization of this product is also 
proven by the fact that being a leaf fertilizer it results in considerable yield gains and quality fruit, too. 
 
INTRODUCTION 
 
Sweet cherry cracking triggered by heavy rainfalls before harvest, is one of the major 
problems in cherry cultivation with almost all cherry-growing countries in the world. Even in 
droughty countries growers are aware of how drastic rains can be before harvest. Sweet cherry 
cracking is one problem widely studied ( Verner, 1939; Westwood, 1970; Anderson, 1982; 
Gleen and Poovaiah, 1989; Beyer and Knoche, 2002; Schrader and Sun, 2006) but the real 
causes of cracking are not as yet fully known: water absorbed in the soil water penetrating the 
fruit peel, permeability and elasticity of the peel, water content in the atmosphere, genetic 
resistance of the variety. There are several methods of preventing cracking, i.e., removing the 
water from the surface of the fruit by ventilation, covering the tree with plastic sheet above 
the hail protection net, application of mineral salts (the commonest being CaCl2) by sprinkling 
or fertirigation, utilization of surfactants, sprinkling with hormones of gibberellin or auxin 
nature.  The vast majority of measures are very costly and difficult to implement. The 
simplest method is that of calcium-based salts which are cheap, easy to apply and effective. 
The present report is referring to such a modality of diminishing the percentage of cracked 
fruit due to rainfalls before harvest. 
 
MATERIALS AND METHODS 
 
The experimental unit was located at SC Agroindustriala SA Cluj-Napoca in 2008, in a 
sweet cherry orchard established in 1996. Planting distance was 5 m between the rows and 5 
m between the tree per row, respectively, thus resulting a density of 400 trees per hectare.The 
biological material in our experiments were the following cherry cultivars: Van, Germersdorf, 
Boambe de Cotnari and Stella. The experiment was bifactorial with factor A- the cultivar with 
four graduations- 1-Van, 2-Germersdorf, 3-Boambe de Cotnari and 4-Stella respectively 
factor-B-treatment, with four graduation: graduation 1- control which has no received 
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treatments for the prevention of fruit cracking; graduation 2, in which four sprinklings with 
0,5% Calcium chloride were performed; graduation 3, received four sprinklings with 
Bordeaux mixture and, graduation 4 receiving sprinklings with Campfo 000 Ca, a leaf 
fertilizer acknowledged in 2007 in cooperation with a team of authors in the faculty of 
Chemistry of the “Babes Bolyai” University in Cluj-Napoca. The main components of this 
leaf fertilizer and respectively the weight of each product in the prescription are presented in 
Table 1. Thus, there resulted 16 experimental variants. Each experimental variant had three 
repetitions. The result were statistically processed and interpreted by means of the Duncan 
test. 
Table 1 
Main components of CAMPFO 000 Ca 
 
Constitents of CAMPFO Ca Mass percentage Weight g/l 
Calcium nitrate 35,5 491 
Magnenesium nitrate 5,7 75 
Urea  2,31 32 
Ammonia 1,32 17 
Lignin + dextrin 0,78 10 
Water 44,9 - 
Total 100 625 
Macroelements: nitrogen (N); calcium (Ca); magnesium (Ma); 
Trace elements: boron (B); copper (Cu); manganese (Mn); molybdenum (Mo); zinc (Zn); Aminoacids 
;Adhesives; anti-evaporative; surfactants +++ 
 
Trees in our experiments were treated for pests and diseases with specific products such 
as Dithane M45, Bavistin, Folicur solo, Calypso, Karate zeon, Decis. Day of anti-cracking 
treatment application as well as their numbers are introduced by Table 2. 
 
Day of treatment application and number of treatments 
Table 2 
 
Number of 
treatments Date Ca Cl2 0,5% 
Bordeaux mixture 
0,5% 
CAMPFO 000 Ca 
0,7 % 
Tr. 1 12.05.2008 * * * 
Tr. 2 26.05.2008 * * * 
Tr. 3 09.06.2008 * * * 
Tr. 4 23.06.2008 * * * 
 
RESULTS AND DISCUSSIONS 
 
The first half of climatic year 2008 was characterized by a large volume of rainfalls, 
mostly during the month of June. By perusing the data in Table 3, we notice that if in May the 
sum total of rainfalls fallen at Cluj-Napoca is somehow the same as that in the last three years, 
in June it was about 4.5 times higher as to the past year, and of 6.5 times more than in 2006. 
However, the sum total of rainfalls in May and June 2008 surpassed 2.5 times that a normal 
year at Cluj-Napoca. 
In such conditions highly favoring cracking, we performed treatments with various 
products in order to prevent it and in the end lower the percentage of fruit cracked. Following 
the behavioral pattern of controls not receiving specific treatments, we notice that the cultivar 
of the highest response to fruit cracking is Van (72% cracked fruits), followed by Boambe de 
Cotnari (66%), then Germersdorf (55.66). 
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Table 3 
Sum total of rainfalls in May and June between 2003-2008 (mm), 
(Meterorological station USAMV Cluj-Napoca) 
 
Nr 
crt 
Year May June Total  
May-June 
1 2003 57,4 13,4 70,8 
2 2004 41,2 67,6 108,8 
3 2005 91,2 98,6 189,8 
4 2006 83,6 24 107,6 
5 2007 96,8 35,4 132,2 
6 2008 97,8 156 253,8 
 
 Stella proved to be the most resistant to cracking; thus, in spite of the lack of any anti-
cracking treatment, it is recording only 38% of cracked fruits. 
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Figure1 
Responsiveness of cherry variants to cracking, SC Agroindustriala SA Cluj-Napoca, 2008 
 
Table 4 introduces the experimental results referring to the impact of treatments applied, 
respectively the influence of cultivar on reducing the percentage of cracked fruits, within the 
conditions of a year with rich rainfalls during ripening of stone fruits. 
All treatments have an impact upon the percentage of cracked fruit, in the company of 
varied levels of reduction. Thus, regardless the variant, all three prescriptions resulted in 
differences statistically proven, in comparison with the control. Campfo 000 Ca, proved itself 
the most efficient treatment, where the cracked fruit percentage diminished by 2.6 times 
(22.66% as to 58.16% per total treatment). Although the treatment with calcium chloride 
resulted in a smaller percentage of cracked fruit (39.16%) in absolute values, this does not 
record statistically proven differences in comparison with the treatment with Bordeaux 
mixture. 
Analyzing the last column in the Table 4, one can assert that the percentage of cracked 
fruit surely depends on variant. The processed data reveal slightly the same behavioral 
manner of the cultivars in the sense that regardless the treatments, the most responsive was 
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Van and the most resistant was Stella. There were no differences statistically proven recorded 
between Boambe de Cotnari and Germersdorf. 
The data within the table reveal that the smallest percentage of cracking was with 
Boambe de Cotnari treated with Campfo 000 Ca (18.33%), followed by Stella and Van in the 
same scheme of treatment. 
Table 4 
Impact of anti-cracking treatments applied and respectively the influence of variants upon the reduction of 
percentage of cracked fruit in the sweet cherry (%) following rainfalls, 
 at SC Agroindustriala SA Cluj-Napoca, 2008 
 
 
The highest percentage in cracking fruit are to be met with Van, Boambe de Cotnari and 
Germersdorf – obviously enough without any anti-cracking treatment. 
The bests results in reducing the percentage of cracked fruits in the cherry were obtained 
when four passages With Campfo 000 Ca 0.7% were performed approximately one month 
before harvest. This product proved better than the others two. Besides, the fruit remained 
clean as to the treatment with the calcium chloride which lays visible traces on the surface of 
the fruit; thus, cherry should be washed prior to being sold. 
 
CONCLUSIONS 
 
1. An abundant rainfalls prior to harvest is the cause of massive cracking in cherry fruits 
which leads to severe reduction – or even total compromise of the entire yield. The 
phenomenon becomes disastrous mostly Monillinia laxa invades the cracked fruits;  
2. Variants of cherry with thicker and more elastic peel are more resistant to cracking; 
3. Of the cultivar studied, Stella proved the most resistant to cracking followed by 
Germersdorf and the less Van; 
4. Calcium diminishes the percentage of cracked fruit in the sweet cherry by strengthening the 
cell walls; 
5. Calcium chloride lowers the percentage of cracked fruit but causes spotting to the fruit by 
leaving residual traces on its surface; 
6. By applying the four sprinklings with  Campfo 000 Ca about one month prior to harvest at 
equal intervals leads to smaller percentages of cracked fruit by 2.5 times; 
7. As Campfo 000 Ca is one good leaf fertilizer it implicitly leads to increased fruit yields and 
better quality. 
 
 
 
Treatment 
Soiul Martor 
netratat Clorură de calciu Zeamă Bordeleză Campfo-Ca Total soi 
Van 72.00e 50.66d 54.00d 25.33a 50.49O 
Germersdorf 56.66d 38.00b 42.00c 15.00a 37.91N 
Boambe de Cotnari 66.00e 40.00c 44.66dc 30.00ba 45.16N 
Stella 38.00b 28.00b 30.33b 18.33a 28.66M 
Total Tratament 58.16C 39.16B 42.74B 22.16A  
DS 5% soi = 8.98-9.45               DS 5% tratament 0 8.98-9,45            DS 5% soi x tratament 0 10.98-13.11 
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